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REVEGETATION OF THE BURNT
AREA IN ISABELA
By: J. Basca Nowak and Jonas E. Lawesson
By May 1985 after more than 3 months of
intensive efforts, fire fighters were able to bring the
large fire that had raged on the southern flanks of
Volcán Sierra Negra on Isabela Island under control by
encircling it with a fir;!break more than 40 km long.
Approximately 175 km had been burned (Vanbeveren
1985) and isolated fires continued to smolder into
June and July when they were finally extinguished
naturally by rain. The fire was the largest ever
registered in Galápagos and fire fighting efforts were
the biggest in Ecuador's history (Adsersen and
Lawesson 1985; Gara et al. 1986).
The national and international attention that was
focused on the fire helped illustrate the worldwide
interest in conservation of the unique Galápagos
ecosystems (Anonymous 1985a, 1985b). The major
preoccupation during the fire was the potential loss of
the very symbol of successful conservation
management in Galápagos, the giant tortoise. A
number of tortoises were carried by Park wardens to
areas outside the fire zone, although most Station and
Park staff members considered the danger to be
mini mal for most of the giant tortoise populations
(Márquez 1986). Nevertheless, on our regular
monitoring visits to the burned area which we began
shortly after the fire, we frequently found a few
tortoises near the firebreak line, a clear indication
that tortoise distribution and the burned area do
overlap in al least a 3-5 km long line near Cerro
Barahona. To date we have found no evidence that any
tortoises were killed or injured by the fire.
Without a doubt, damage occurred on other
ecological levels. Commencing in March 1985,
multidisciplinary approaches were used to assess fire
risks based on biomass and substrate (Huttel and
Winckell 1985), and to as sess fuel combustion rates,
both qualitatively and quantitatively, in different
forest types (Gara et al. 1986). Thanks to the
generous help of the World Wildlife Fund, the
Governments of West Germany and of Sweden, and the
Danish National Science Council, it was possible to
initiate three long-term studies shortly after the fire.
Studies on vegetation and soil dynamics were
undertaken by H. Adsersen and T. de Vries, on the
invertebrate fauna by G. Onore, and on the avian fauna
by M. Wilson. Under the auspices of the Charles
Darwin Research Station, three students from the
Catholic University of Ecuador (Pontífica Universidad
Católica del Ecuador) in Quilo--among Ihem the senior
author--were fortunate enough to have the opportunity
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of conducting research in this area for their final
thesis studies. Detailed data analyses are underway
and some preliminary results will be published soon
(Nowak et al., in press). Only a general description of
the vegetation status and dynamics during 2.5 years of
post-fire regeneration can be given here.
The burned area ranges from the caldera tloor of
Sierra Negra (at an altitude of 900 m), over the
southern rim of the caldera (at an altitude of 1,100
m), and down the flanks lo an altitude of 80 m. Three
main vegetation zones were affected by the fire: the
Pampa Zone, the evergreen forest, and the
semideciduous forest.
The uppermost zone is the treeless Pampa Zone,
which extends from the summit down to 800 m
altitude. Here, deep and slow-moving fires burned
almost all vegetation, the organic litter, and into the
soil, leaving only barren and loose reddish ash and
gravel substrates. Two distinctive vegetation types
distinguish this zone: the native ferns, which are
presently restricted to inclined are as, and the
secondary grass meadows, which were almost
certainly produced by the long-term presence of
introduced ungulates and previous fires and which
extend onlo ti al are as. Reestablishment of grass
meadows followed a definable pattern and occurred
rather quickly. Most areas are again covered by
grasses but are characterized by species not
previously dominant. In the fern vegetation, the tree
fern Cyathea and the deep-rooted bracken ferns were
partially able to survive. Shortly after the fire, the
bracken fern took over, due to resprouting and
massive spore germination. Other ferns, however, in
this naturally species-rich zone, needed more than 1
year to reappear. The time needed for complete
reestablishment, particularly of endemic shrub
species, is nol yel known. Invasions of grasses and
common guava (Psidium guaja va), planls distributed
by donkeys and cows, are severely threatening to
change this vegetation type.
At middle elevations, between 250 and 800 m, the
evergreen forest is mainly dominated by the
introduced common guava, but also contains patches of
native tree species such as Scalesia cordata and cat's
claw (Zanthoxylum). Almost 90% of the guava trees
were canopy-killed by the fire, but unfortunately most
resprouted from the base or roots. Stimulated by
heavy rains in the first part of 1987, a native
climbing plant (Ipomoea alba) in the morning-glory
family, formed a dense and suffocating carpel over
large parts of the burned guava forest. Since this
climber pulls down young trees, it is efficiently
inhibiting guava reestablishment. During some future
drought, Ipomoea alba will probably be killed, and Ihe
area will be as equally barren as it was after the fire,
the main difference being that the guava might be
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nearly eliminated. This suggests that even such
"invincible" pest species as the guava have their weak
points, which may be exploited in eradication efforts.
Native forest species, sown or planted in an area free
of introduced competition, certainly have good chances
for development.
In the lower parts of the guava forest, Trema
mícrantha, a tree species which was probably
introduced, proved its good pioneer capabilities in
establishing a fast-growing forest in a belt fver 3 km
wide. Tree densities exceed 0.5 trees/m , with the
largest specimens already 5.8 m tall having basal
diameters close to 6 cm. Prior to the fire, there were
only a few trees of Trema in this zone. Long-term
studies will show if guava can survive or if it will be
killed by shade under the closed canopy of Trema. And
yet, Trema itself might become asevere pest species
over large areas.
The status of Sca/esía cardata changed rapidly.
After an extremely successful germination and early
development (seeds are probably stimulated by fire),
plagues of snails and even worse plagues of butterfly
and beetle larvae began in September 1986, killing
trees that had attained a height of 3 m. In certain
areas, mortality was complete. Thus, since almost no
adult trees survived the fire, S. cardata, which is
restricted to southern Isabela, has now lost many of
its previous refuges.
The fires in the semideciduous forest within the
Transition Zone were of two distinct types. In most
sites, fast-running fires eliminated mainly the
abundant accumulations of dry herbs and shrubs,
gene rally permitting a high survival of the canopy.
After an explosion of nitrate-stimulated herbs such as
nettles, these areas recovered within 2 years.
However, in forests with dense stands of the soap-
berry tree (Sapíndus), there were scorching ground
and crown fires. Those areas will probably not
recover their majestic trees within a human's life
span.
The frequency of fires has increased greatly since
human colonization of southern Isabela, and fires are
probably a main factor influencing long-term changes
in native vegetation. Secondary grasslands are
restored most rapidly, and fern vegetation is
frequently invaded by grasses. Fire speeds the spread
of introduced plant species, herbs and trees alike, and
except for the examples noted above, fire has not
significantly impeded previously established alien
plants. The number of native species with specific fire
adaptations is low, but the general pioneer
characteristics of the Galápagos flora and vegetation
highly favor their reestablishment. Nevertheless, a
significant number of rare species, most of them ferns
or Iycopodiums, showed no or very slow regeneration
during the first 2 years. Almost all burned vegetation
had intermediate successional stages, with a high
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dominance of creepin9 or climbing plants. Vegetation
in the process of regeneration has less stability,
shows low tolerance to climatic stress, and is prone to
disease.
Post-fire studies must be continued if we are to
understand fully the long-term changes and the
dynamics of regeneration. The data obtained should
result in adequate and practical fire management
strategies for Galápagos. To prevent the rapid and
uncontrollable loss of natural, economic, and possibly
human resources by wildfires, specialization in fire
prediction, prevention, and control, as well as multi-
institutional emergency plans and acquisition of fire
control equipment are needed. Environmental
education programs and the recent frightening
experience of the Isabela fire are creating an
awareness within the Galápagos population about the
threat of uncontrolled fires.
This time it was probably luck that no endemic
vascular plant or vertebrate species was eliminated
by the fire. But, if we do not learn the lesson and act
accordingly, irreplaceable losses could result in the
future.
RESUMEN
El control del incendio en los flancos sur del Volcán
Sierra Negra en la Isla Isabela se logró en mayo de
1985, pero quedó
~a área quemada de
aproximadamente 175 km . Los daños a la población
de tortugas gigantes, que eran una gran preocupación,
fueron limitados. Varios efectos perjudiciales fueron
analizados inmediatamente en investigaciones
multidisciplinarias. Gracias a la ayuda del Fondo
Mundial para la Naturaleza (WWF), de los Gobiernos de
Alemania Federal y de Suecia, y del Consejo Científico
de Dinamarca, pudieron financiarse tres
investigaciones sobre la regeneración ecológica,
realizadas por estudiantes de la Pontífica Universidad
Católica del Ecuador, para la elaboración de tesis de
grado.
El área quemada llega desde el fondo de la caldera
de Sierra Negra (900 m), pasando por encima del
borde (1,100 m), y bajando los flancos sur y oeste
hasta una altitud de 80 m. Tres zonas principales
fueron afectadas:
1) Los fuegos en la Zona de las Pampas (800-
1,100 m) quemaron la mayor parte de la vegetación.
Las Pampas de Gramineas siguieron un patrón definible
de un rápido reestablecimiento. En las Pampas de
Helechos, Pterídíum alcanzó a poco tiempo del incendio
alta dominancia, otros helechos colonizaron
lentamente, y los arbustos faltan aun.
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2) En la Zona del Bosque Siempre Verde (250-800
m), el introducido guayabo (Psídíum guaja va) mostró
un 90% de mortalidad del dosel, pero una alta
capacidad de retoñar de la base. La densa cobertura de
la enredadera Ipamaea alba inhibe en grandes áreas
efectivamente el reestablecimiento del guayabo, lo que
podría beneficiar plantaciones de árboles nativos. En
menores altitudes, la probablemente introducida Tre~
míerantha establece bosques densos (0.5 arboles/m)
pudiendo posiblemente reprimir el guayabo, y/o
volverse una nueva plaga. Sealesía eardata mostró
una numerosa regeneración inicial, hasta que plagas
produjeron una alta mortalidad.
3) En el Bosque Semideciduo (80-250 m),
vegetaciones afectadas por fuegos rápidos limitados al
sotobosque, regeneraron dentro de 2 años; pero áreas
con alta abundancia de jaboncillo (Sapíndus) quemaron
completamente y la regeneración demorará muchos
años.
Los incendios producen cambios vegetacionales a
largo plazo y ayudan a la dispersión de plantas
introducidas. Un alto número de plantas raras mostró
ninguna o sólo baja regeneración dentro de 2 años.
Varias medidas para prevenir y controlar
incendios son indispensables.
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DISTRIBUTION AND FLlGHT
ACTIVITY OF CARABID BEETLES
GENUS TACHYS IN THE GALAPAGOS
ARCHIPELAGO
By: Konjev Desender, leon Baert, and
Jean-Pierre Maelfait
ABSTRACT
This preliminary report summarizes the results of
recent studies of the carabid beetles belonging to the
genus Taehys in Galápagos. In addition to the two
species previously known to occur in the islands, we
discovered a third as yet unidentified species on the
islands of Santa Cruz and Rábida.
INTRODUCTION
Carabid beetles belong to a very species-rich
beetle family, with worldwide occurrence. Recent
estimates of as many as 50,000 species have been
proposed (N. Stork, pers. comm.). Nevertheless,
many carabids can be characterized by a more or less
similar body form, whereas macromorphological
adaptations would only have occurred to a lesser
degree during their evolutionary history. Despite this
similarity, carabids are found in virtually all
terrestrial ecosystems. Many species show a very
high degree of specialization in their habitat
preference, which seems mainly a consequence of
ecophysiological adaptations, i.e., adaptations to
different microclimatological conditions. Most species
are known to be carnivorous and show a pronounced
soil surface activity, at least during their
reproductive season. Ground beetles show much
variation in their ability to disperse, making them an
excellent group for evolutionary and biogegraphic
studies.
Insects, and terrestrial invertebrates in general,
are among the least studied organisms from the
Galápagos Archipelago. The ecological knowledge of
insects is especially sparse. The carabid beetles of
the genus Taehys have been studied (Van Dyke 1953;
Linsley and Usinger 1966; Reichardt 1976; Franz
1985), but few ecological data exist for these
organisms (Reichardt 1976). The lack of ecological
observations for these beetles may stem in part from
